Limitations in the parabolic amplification regime have been investigated mainly taking into account the impact of Raman scattering and finite gain bandwidth [1, 2] . We study the influence of higher-order spectral phase on the quality of recompressed parabolic pulses. Using a hybrid prisms-gratings (or Grisms) compressor to optimize the third-order spectral phase, we show an improvement of the temporal Strehl ratio, time-bandwidth product, and pulse width.
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The amplifier setup consists in a 4m-long double-clad ytterbium-doped large mode area (LMA) fiber with core diameter of 25 ptm and clad diameter of 250ptm. This fiber is seeded by a femtosecond bulk oscillator providing 87-fs pulses at 1050 nm with a 50 mW average power at a repetition rate of 105 MHz. These input pulses are sufficiently close to the optimum parabolic pulse amplification parameters for the output pulse to converge to a parabolic shape. A frequency-resolved optical gating (FROG) measurement was used to characterize the output pulses. At 4 W output power, the pulse spectrum is broadened to 23 nm and the pulse duration extended to 2.2 ps (TBP of 14). First, the pulses are compressed with a conventional setup consisting in a high-efficiency 1250-line/mm transmission-gratings compressor. At optimal compression, the pulses could be compressed down to 127 fs (time-bandwidth product of 0.78) but with significant wings due to significant remaining cubic spectral phase, as shown in fig. 1 . In this case, the Strehl ration -defined as the ration between the actual peak power and the peak power obtained assuming a flat spectral phase -is 0.67. In order to get rid of the remaining cubic spectral phase, we have, in a second step, introduced two SF10 prisms within the gratings sequence ( fig. 2 ). With this hybrid gratings -prisms compressor arrangement the cubic spectral phase, and thus the temporal post-pulses, are removed successfully and the temporal Strehl ratio has risen to 0.96. Furthermore, the duration of the pulse is reduced down to 107 fs corresponding to an improved TBP of 0.68.
